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Gender Pay Gaps among Highly Educated ProfessionalsCompensation Components Do Matter

Introduction
The principle of equal pay for male and female workers for equal work is supposed to be applied in many countries, such as the USA (Equal Pay Act of 1963) or those of the EU (Article 157 of the Treaty on the Functioning of the European Union). Yet, in spite of a slow convergence (Blau & Kahn 2006) , gender wage gaps are still prevalent and are comprehensively discussed in research and practice (e.g. Arulampalam et al. 2007 , Christofides et al. 2013 for international comparisons). Raw gender wage gaps can partly be explained by some differences in individual and in job characteristics. To some extent women and men select different jobs so that job segregation occurs, which is a crucial issue when measuring wage gaps (e.g. Bayard et al 2003 , Olivetti & Petrongolo 2008 . Therefore, the results for gender wage gaps in empirical studies have to be interpreted with regard to the heterogeneity of jobs and individuals in the samples and with regard to the possibilities to control for this heterogeneity. Many studies build on representative surveys with quite heterogeneous individuals and jobs in many different industries. It is then questionable as to whether they succeed in capturing the main differences.
In contrast, this contribution builds on a rather homogenous group of highly educated and well qualified professionals, who work as managers in the German chemical sector. A major part of heterogeneity among employees is thus ruled out, and labor supply decisions are taken as given.
Previous studies usually examine gender gaps in gross monthly wages or yearly income.
Gaps, however, may differ across components of compensation. For instance, taxonomies of determining (changes in) fixed salaries can differ from those for defining bonus payments.
The main objective of this study, therefore, is to examine possible differences in gender pay gaps for compensation components, thereby distinguishing between fixed salaries, bonus payments, and other payments.
The results of this contribution do reveal evidence for component-specific gender wage gaps.
Gaps for bonus payments considerably overtop those for fixed salaries. Gender pay gaps increase with experience and the level of the hierarchy, and are higher for employees with children.
I describe the data and variables in the following section 2, and present raw pay gaps there.
Subsequently, I present the empirical results (section 3), before I conclude (section 4).
Data, variables, and raw gender pay gaps
I use data from a yearly salary survey among professionals and managers from the German chemical sector for the years 2008 to 2012. The survey was conducted together with the German Association of Employed Academics and Executives in the Chemical Industry (Verband angestellter Akademiker und leitender Angestellter der Chemischen Industrie e.V.
(VAA)). The survey is sent out to all members of the association and we get a return rate of 0.3 each year. According to the Association, our sample is representative of the appropriate employees in the German chemical industry. The German chemical sector significantly contributes to the economy, e.g. with 15 percent of German exports. The sector is dominated by large firms, e.g. BASF and Bayer, which belonged to the world top 100 firms word wide in terms of shareholder value in 2012. In order to get a rather homogeneous sample of employees, I restrict the sample to persons holding a doctoral degree in natural sciences or engineering. In particular for the discipline chemistry, it is very common in Germany for students to take a doctoral degree following their Master. Employees in part-time positions are not taken into account. This applies to 0.16 of the females, but to less than 0.01 of the males. Furthermore, I excluded top managers from the analysis, since their compensation contracts differ considerably from those of middle managers.
These restrictions lead to an unbalanced panel of 16,029 observations with 7,021 different persons in the five-year observation period. The sample is dominated by males. There are 1,737 observations (0.11) of females, though. The data contain detailed information on compensation. Next to total yearly compensation, I also explore pay components individually.
Fixed salaries account for 80 percent of compensation. The vast majority of employees receive a bonus payment, which accounts for 16 percent of total compensation on average.
Other payments include stocks and stock options, specific compensation for inventions, and supplementary payments, such as anniversary bonuses, for instance. These raw gender pay gaps are not only prevalent at the mean but over the whole distribution of compensation (see Figure 1 in the appendix). Although, I use a rather homogeneous sample of employees, these differences in compensation might be explained by gender differences in some individual and job based characteristics (see Table 2 ). The subject of the academic degree held has explained some amount of the gender wage gap in previous studies (Machin & Puhani 2003) . I can distinguish eight different fields of study. The vast majority studied chemistry. More males have a degree in engineering, whereas a larger share of females studied pharmacy, biology, or medicine.
Experience -another factor in explaining gender pay gaps (e.g. Munasinghe et al. 2008 ) -is measured in years from the undergraduate degree (German "Diplom", Master), so that the duration of working towards the doctoral degree counts as experience. This is because the majority of doctoral students works on projects that are similar to those of typical starting positions in firms. Other ways of operationalization or using age instead of experience do not change the results, though. Males are somewhat more experienced than females. I have no direct information on gaps in the employment history. Dismissals are extremely rare in the German chemical sector, so that employees have hardly any unemployment spells. I will use information on employees' children to account for possible parental leave in a separate analysis and as a possible interaction effect with sex (see e.g. Ruhm (1998) More than half of the individuals in the sample work in firms with more than 5,000
employees. Levels of the hierarchy are at least comparable within firm size categories. The observations are rather equally distributed over years. Additionally, I have information on weekly working hours for a majority of observations. In contrast to more heterogeneous samples, there are no gender differences in working hours here and results are not affected at all. I decided to remove working hours from the analysis in order not to lose observations. 
Empirical results
The gender pay gaps are analyzed in more detail by applying Mincer type wage regressions using random effects panel estimations. The log of compensation and its components act as dependent variables. Since not every manager receives a bonus payment (or other payments) and the log of zero is not defined, corresponding estimations are complemented by random effects Tobit estimations with absolute bonus or other payments as dependent variables. I start by estimating three specifications for total compensation: (1) only taking sex and year dummies into account, (2) additionally controlling for individual characteristics and (3) controlling for individual and job characteristics (see Table 3 Gender pay gaps need not necessarily be the same for all groups of employees. The female dummy is interacted with children, experience, and hierarchy levels in addition to the characteristics considered in model (3) of Table 3 . Results are shown in Table 4 . The gender wage gap is larger for employees with children, indicating that parental leave is much more pronounced for mothers than for fathers. However, significant gender differences also hold for employees without children. Gender gaps are increasing with experience. In contrast to much more heterogeneous samples (e.g. Albrecht et al. 1999 , Kunze 2003 ), I do not find any differences for employees at the beginning of their career. A separate analysis for less experienced and more experienced employees with and without children is provided in Table   5 , showing that gender pay gaps are not prevalent for employees without children and with a maximum of 20 years of experience, whereas older women without children are worse off even in similar jobs. The more pronounced gender pay gaps for employees with children are hardly explained by other individual or job characteristics and are even higher for more experienced employees. Differences are also more pronounced at higher levels of firms' hierarchies (see model 3 of Table 4 ). Interacting the female dummy with field of study, tenure, firm size, functional area, or year dummies (not reported) does not lead to significant results. (3) of Table 2 (experience, field of study, tenure, level of hierarchy, functional area, firm size, and year dummies). *, ** and *** indicate significance at the 0.10, 0.05, and 0.01 levels. Tables 6, 7, and 8 contain estimations of the same specifications as in Tables 3 and 4 with the log of fixed salaries, bonus payments, and other payments as dependent variables (models 1 to 6). Since employees without bonuses or other payments are excluded, Tobit models with the absolute bonus and other payments as dependent variables are added here (models 7 to 12 of Tables 7 and 8 ). Although gender gaps in fixed salaries are somewhat smaller than for total compensation, they are still significant. Compared to fixed salaries, the gender gap for bonus payments is more than twice as large. A gap of 0.1 remains unexplained even when controlling for both individual and job-based characteristics. Gaps with respect to both are more meaningful for more experienced women and those with children. Although raw gaps for other payments even exceed those of bonus payments, there are no significant gender differences when controlling for individual and job characteristics in the log linear model. This is because of huge standard errors. The linear models abstract away from the fact that a considerably larger share of females are not considered for bonuses and other payments.
Therefore, levels of significance for female dummies and interaction effects are higher when applying Tobit models.
Generally, the coefficients of female dummies shrink to roughly one third, when comparing models 1 and 3 for each wage component. Corresponding Oaxaca-Blinder decompositions (Blinder 1973 , Oaxaca 1973 , not reported) confirm that about two thirds of raw gender pay gaps are explained by the individual and job characteristics included in the estimations. I have also applied quantile regressions as robustness checks. Gender gaps are quite stable across the distribution and only slightly more pronounced at the bottom of the distribution, indicating slight hints at sticky floors but not at glass ceilings (see Booth et al. 2003 , Arulapalam et al. 2007 , Weinberger 2011 for this very specific sample of highly educated employees (note that Figure 1 in the appendix presents absolute rather than relative male-female differentials).
Results of additional cross section estimations are similar across years. Notes: Standard errors in parentheses. *, ** and *** indicate significance at the 0.10, 0.05, and 0.01 levels.
Conclusion
The results of this contribution reveal that there are meaningful gender pay gaps even for a quite homogeneous, well-educated group of employees working in one specific sector in similar jobs. In particular, these gaps are relevant for more experienced employees, those with children, and at higher levels of firms' hierarchies, respectively. The question arises as to, whether the experience effect will continue in the future. Discussions with practitioners reveal that several firms have started to adapt wages in the course of returning from parental leave in accordance with the average increases that occurred during that period, for instance. Besides, parental leave for males recently has become more common, subsequent to the introduction of monetary incentives in the context of the German Parental Leave Law being reformed in 2007. These measures may lead to a convergence of gender pay gaps so that differences in experience may emerge as a generation effect in retrospect. Gaps, however, differ considerably by components of compensation. They are much higher for contingent pay than for fixed salaries. Empirical research from the lab and the field suggest that women tend to avoid competitive situations and shy away from negotiations with respect to compensation or achieve lower outcomes in negotiations (see Bertrand 2011 for a review of the literature).
Male managers in the chemical sector of this study may indeed attach more importance to sufficient stakes in bonus pools, whereas fixed salaries are determined more by formal wage systems based on job requirements and responsibilities. Future research may explore in more detail the reasons and development of wage component-specific gender wage gaps. 
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